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(54) Stereoscopic display using a lentJcular lens 

(57) In an stereoscopic display using a lenticular 
iens sheet to create the stereoscopic image a Moir6 pat- 
tern exists, whicti is caused by the lentjcular lens pitch 
and the pixel pitch. This Moir6 pattern on the display 
obstructs the view which /e not only the stereoscopic 
image but also the normal two^imensfonal image. 

To overcome this Moir6 obstruct, a diffuser is used 
in the stereoscopic display using lenticular Ions sheet 
so that the contrast of the Moir 6 pattern gets weaker o^ 
is even avoided. 
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The (Hvention relates to a stereoscopic display sys- 
tem, in partcular to a stereoscopic display system using 
a lerrtjcuJar lens sheet to generate the stereoscopic 
effect. 

Three dimensional stereoscopic images can be 
generated by a variety of methods, one of which is the 
stereoscopic display using lenticular lens sheets shown 
in Fig. 8. which uses in principle a binocular pamllax 
method. Fig. 8 shows a lenticular lens sheet placed In 
front of a display. This display con^risas a nurTiaer of 
display dots or pixels which are arranged in a flat plane 
(pixel plane), if a flat panel display is used. Tho display 
further con^prises a front glass located in front of the 
pixel plane. In a horizontal row of pixels, the pixels fe? 
the left image are alternatng with the pixels for the right 
image. Because of the lenticular sheet a stereoscopic 
image is formed in a specific distance and positJon 
because the right eye only sees the image of pixels for 
the right image whereas the left eye only sees pixels for 
the left image. The lenticular lens sheet can be con- 
structed according to a previously performed r^y trace 
simulation. The width of a lenticular lens is approxi- 
matety 2 pixels, as can be seen in Ffg. 8, 

Because of the Jenticular lens pitch and pixel pitch, 
the stereoscqpic display using a lenticular lens sheet 
creates a Moird pattern, if the eyes are not set at a suit- 
able position. This Moir6 pattern on the display 
obstructs the view of the normal two^lmenslonai 
image, if the eyes are not set in a suitable stereoscopic 
position. 

It is therefore an object of the present invention to 
provide a stereoscopic display using lenticular 9ens 
sheet wherein the effect of the Moird pattern is 
decreased or even avoided. 

This object is solved by the invention according to 
the features of claim 1. 

Further preferred embodiments of the invention are 
given »n the dependent claims. 

By putting a diffuser at an appropriate position into 
the stereoscopic display the system using a lenticuiar 
iens sheet, the contrast of the Moird pattern gets 
weaker or is even avoided. 

Therefore the invention has the following advan- 
tages: In an outer area of a suitable position of the ster- 
eoscopic view a nornnal twondimensionaJ image without 
Moir6 obstruct can be seen and the stereoscopic Image 
ts VfSible not only from the front of the display but also 
from the sides of the display without the Moird obstruct 
Further in prior stereoscopic displays using a len- 
ticular lens sheet, one must consider the correlation 
between the direction of an RGB pattern of the display 
in the direaion of the lenticular lens. If the diffuser is set 
in a suitable position, rays from the RGB dots are mixed 
and Ihe cross talk of right eye image and left eye 
image- does not got worse so that the Moir^ contrast 
gets weaker. 

The diffuser used for this invention can be realised 
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as it is woll known for a person skilled in the art. 

So for axanple. the diffuser can be realised by a 
sui^e having a mughness larger than half of the wave- 
length of red light. Another possibility fs a layer with par- 
teles or bubbles insWe which scatter the l^gm 
transmrttod from the RGB dots. 

Of course, other well known realisations for the dif- 
fuser e/e possible. 

Preferably the diffuser used In a stereoscopic dis- 
play according to the invention is a diffuser plate which 
can be located in front of the lantiojlar lens sheet or 
between the lenticular iens sheet and the display. 

Further the diffuser of the stereoscopic display 
according to the invention can be placed as a layer on 
the front side or/and the rear side of lenticular lens 
sheet, or as a layer on the front side of the display front 
glass, ' 

Further the diffuser of the stereoscopic display is 
realized with a diffusing lenticular lens sheet or as a dif- 
fusing front glass using e.g, matt glasses. 

Preferred errtodiments of a stereoscopic display' 
using lenticular lens sheet according to the invention will 
now be desaibad by way of examples with reference to 
the accompanying drawings, In which: 
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Fig. 1 

Fig. 2 

Fig. 3 
Fig. 4 
Fig. 5 
Fig.S 
Fig. 7 
Fig. 8 



shows the basic arrangement wrth the dif- 
fuser plate in front of the lenticular lens 
sheet. 

shows a further embodiment with the diffuser 
plate between the from glass and the lenticu- 
lar iens sheet 

shows an embodiment with a diffuser layer 
on front side of the lenticular lens sheet, 
shows an embodiment with the diffuser layer 
on the rear skie of the lenticular lens sheet, 
shows an embodiment with the diffuser layer 
on the front side of the front glass, 
shows an embodiment wherein the lenticular 
lens sheet is formed by a matt material, and 
shows an embodiment with a diffusing front 
fliass, and 

shews the basic principle of a stereoscopic 
display using lenticular a lens sheet. 
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Fig. 1 shows a stereoscopic display using a lenticu- 
lar lens sheet consisting of a display 1 with a pixel plane 
2 having pixels 6 for left image and pixels 7 for right 
flmage and a front glass 3. A lenticular lens sheet 4 is 
amanged under a prescribed distance In front of the dis- 
play 1 . A diffuser 5 in form of a diffuser plate is arranged 
in front of the lenticular lens sheet 4 with a prescribed 
distance. 

Fig. 2 show an embodiment, in which the diffuser 
plate 5 is anranged between the dispiay 1 and the len- 
ticular lens sheet 4 with a prescribed distance to the 
from glass 3 and the rear surfeco of the lenticular lens 
sheet 4. 

Pig. 3 shows an embodiment in which the diffuser 5 
IS farmed as a layer on the front surface of the lenticular 
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lens sheet 4. 

Fig. 4 shows a further en*odimem. in which the dif- 
fuser 5 is formed as a layer on the rear side of the len- 
ftcular lens sheet 4. It Is further possible to form tha 
dtffuser 5 on both sides of the lenticular lens sheet 4 
(not shown). 

Fig. 5 shows an embodiment, fn which the diffuser 

! !! r^LT* f °" ^'^ ^"^^ of the front glass 

3 Of the display 1. 

Figures 6 and 7 show two embodiments, in which 
he diffuser is formed by the front glass 3 or the lentjcu- 
ar lens sheet 4 itself, wherein the front glass 3 or the 
lenticular lens sheet 4 are formed by a matt material 

The above embodiments use a display, but It is pos- 
sible to use a screen or a projector instead of the dis- 
play. In this case it is possible to use a diffusing screen 
for avoiding the Moird pattern. 

It is also possible to combine the above exan^les 
and/or matt surtecee. Further in the above axarrples 
there are spaces between the lenticular lens sheet 4* 
the display 1 and the diffuser 5. but (t is also possible to 
exclude these spaces. 

Fig. 8 shows schematically In plan view the known 
basic pnnclple of a stereoscopic display 1 using a len- 
ticular lens sheet 4. A flat panel dl^lay 1 oonprises a 
pwel plane 2 and a front glass 3. in front of the front 
glass 3 there Is provided a lenticular lens sheet 4. Left 
image pixels 6 are arranged alternately with right Image 
pixels 7 m a scanning row. To create the stereoscopic 
effect the lenticular lens sheet 4 directs left image pixels 
6 to the left eye 8 and right image pixels 7 to the right 
eye 9 if the eyes are set in an appprophate position 
Because of the lenf cular lens pitch and the pixel pitch a 
Moir6 pattern can be generated. 



Stereoscopic display according to daim 5. charac 
tenzed m that the diffuser layer (5) Is placed either 
on the front side or the rear side of the lenticular 
lens sheet (4). 

Stereoscopic display aocofding to daim 5. charac- 
terized in that the diffuser layer (5) is placed on both 
sides of tha lenticular lens sheet (4). 

Stereoscppic display according to daim 1. charac- 
terized in that the diffuser (S) is placed in the form of 

displ^'' (1)*''^ ^'^^ "'^^ °' ^ 

Stereoscopic display according to daim l, charac- 
tenzed In that the diffuser (S) Is realized with a dif- 
fusing lenticular lens sheet (4). 

m Stereoscopic display according to daim 1. charac- 
terized in that the diffuser (5) Is realized by a diffus- 
ing front glass (3). 
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1 . Stereoscopic display comprising a flat panel display 
(1) with a pixel plane (2) for left and right image pix- 
els (6. 7) and a glass plate (3) followed by a lentfoj- 
lar lens sheet (4). characterized in that this 
stereoscopic display further oonprises a diffuser 



2. Stereoscopic display according to claim 1 charac- « 
terized in that the diffuser (5) Is located in front of 
the lenticular lens sheet (4). 

3. Stereoscopic display according to claim 1 . charac- 
terized in that the diffuser (5) is located between the so 
front glass (3) and the lenticular lens sheet (4). 

4. Stereoscopic display according to any of the pre- 
ceding dalms. characterized in that the diffuser (5) 

is formed by a diffuser plate. ' gg 

5. Stereoscopic display according to claim i . charac- 
terized in that the diffuser (5) is placed as a layer on 
the lenticular lens sheet (4). 
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